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VARIABILITY OF FLF.O GhAlN A'')) rORAGL Pi'.^.XlOTIOM IN SOUTH DAKOTA
Edward Dalley"^

There was a lit-cle girl.
Who had ? little curl

Right in the middle of her forehead.
V/hen she was good

She was very very good
But when she was bad she was horrid.
Mother Goose, Anon.

One of the factors characterizing agriculture in South Dakota is

wide year-to-year variation in the production Of feed grain and forage
for livestock.

Other areas in the United States are subject to these

fluctuations, too, but States in the Great Plains historically exhibit
more instability in annual production than Other regions.
Feed Varjabilitv and Livestock Feeding

A dependable feed supply is one of the most important factors to
be considered in developing a feedirig enterprise.

In feeding ruminant

animals - cattle and lambs - a regular and certain roughage supply is

quite important. In most cases feed grains may be economically shipped
from surplus to deficit areas. Returns above costs for transporting

roughage supplies however, would be unusual. A necessary condition for
the location of a feeding operation is thus a dependable supply of raw

materials. The expansion in cattle feeding has tended to concentrate in

the irrigated areas of Colorado, Kansas, Nebraska, California and Arizona
or in the Corn Belt where variations in year-to-year yields are less.

^Formerly Assistant Economist, South Dakota Agricultural Experiment
Station.

Feed Variabilltv In South Dakota

An examination of historical feed production data for South Dakota

reveals large annual fluctuations.

Production trends for the major feed

grains and hay for the period 1926-60 are shown in figures 1 through 4.
Pronounced variation in production is evident for each of the feed
grains.

A high degree of fluctuation is also recorded in hay production.

Extremely low production of feed grains and roughage during the drought
years of the 1930 decade is apparent from the charts.

While the fluctuations in the latter half of the period have been
much less severe, over the entire span of 35 years the average annual

variation in feed grain production (on a corn-equivalent basis) was
nearly 30 million bushels from the average for the period.

This amount

of feed grain, when combined with the appropriate quantity of roughage
and protein, would be enough to finish out approximately 500,000 seven-

hundred-pound yearling steers each year to a grade of choice.
Variability of Rouqhaqe Production

Alfalfa hay production is even more uncertain than feed grain produc
tion.

Since 1940 the alfalfa crop has shown an average variation of 73

per cent for the State as a whole.

If this were the only factor providing

a foundation for a livestock feeding enterprise perhaps even fewer cattle
would be fed.

The total roughage picture would include other hay and silages which

help to level out annual production to seme extent.
tion the variability is less than for alfalfa.

For wild hay produc

Since useable data for

silage was not readily available an estimate was made of average annual

variability of total roughage production of 35 per cent.

No estimate

I
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Figure 1.

(Source:

I \

V\,

1926-1960
South Dakota Crop and Livestock Reporting Service)

SOUTH DAKOTA CORN PRODUCTION,

could b'e made of the oxtent to which corn might have been diverted from
grain to silage.
Variability Within the State

Because soil and climate conditicns in South Dakota vary so widely,

yi elds between economic areas within the State are extremely variable.
Deviations from average production for feed gra5ns and hay for two time

periods, by economic areas are shown in Table I.
each economic area are shown in Figure 5.)

to reveal a long-run picture.

(The counties comprising

The 1926-60 period was selected

The 1940-60 period is used to show the vai-

iability in production during the more recent years.
Two characteristics are apparent.

(1) the variability in production was lower for the 1940-60 period

than for the entire 35-year span.

This can be attributed in part to the

influence of technological advances, such as improved varieties and cul

tural practices and to the elimination of the low-output drought years of
the 1930 decade.

The effect that Federal farm programs may have had on

variability of total production is not known.

(2) Variability was generally less when moving from west to east
across the State.

This reflects the generally more reliable environment

for crop production in eastern South Dakota, although the variability for
feed grains and alfalfa hay was lov/er in area 1 (west river) than for some

other areas probably due to confining production of these crops primarily
to locations well adapted to their growth.

The variability in total feed grain production for the most favor

able 1940-59 period ranged from 39 per cent in area 2A (west north central)
to 14 per cent in area 4A (northeast) with an overall variability for
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Figure 5.

the state of 20 per cent.

Variability in the production of alfalfa

hay was greater than for feed grains.

For the entire state during 1940-

60 the variability was 73 per cent, ranging from 128 per cent in area 2A

to 42 per cent in area 4B,

Wild hay production was somewhat more stable,

with variation from 14 per cent in area 4A to 33 per cent in area 3B.

The statewide variability in wild hay production was 24 per cent during
1940-60. Variation in the production of all hay in South Dakota was
43 per cent during 1926-60 and 30 per cent during 1940-60.
It is in the eastern part of the State (particularly areas 3B, 4A

and 4B) where the variability is lowest that feeding operations have
been concentrated.

Table I.

Variability of Feed Grain and Forage Production in
South Dakota, by Economic Areas, 1926-60 and 1940-60

Economic
Area

Feed Grains*
1926-60
1940-60

1926-60

1940-60

1926-60 1940-60

(coefficient of variability)**
1
2A

52
56

32

85

86

54

39
28
34

155

128

46

112
128

89

35

102

48

79
61

42

42

21

19

73

40

24

2B

63

3A

55

38
4A

38
35

28
14

4B

32

15

38

20

State

92
88
49
86

27

28
26
18
31
33
14

* Includes corn, oats, barley and grain sorghum on a corn-equivalent basis
** The coefficient of variability is a statistical measure of the extent

of fluctuation or variability. It shows the percentage range on each side
of the average within which 2/3 of the items can be expected to occur.
Comparison of Vartabilitv with Iowa

The difference in variability between Iowa (the leading cattle feed

ing state) and South Dakota for three crops—corn, oats and all hay—are
shown in Table 2.

For both states, production has been more stable during the last 20

years than over the longer 35-year period from 1926 to 1960.

This is not

unexpected when the very low production years of the 1930's are eliminated.

But even during the period from 1940 to 1960, annual ccrn production in
South Dakota has proved to have been greater or less than the average

for these years by 25 per cent; oats and all hay production have likewise
varied by about 30 per cent.

Although variation of output exists in Iowa it is considerably less
than in South Dakota as shown in Table 2.

Calculations were not made

comparing South Dakota with other Corn Belt states such as Illinois and

Indiana but the comparisons in stability would likely prove to be similar.
Table 2.

Comparison of the VariabiJity of Production of Corn,
Oats and Hay in Iowa and South Dakota, 1926-60 and
1940-60.

Corn
State

1926-60

Oats
1940-60

1926-60

All Hay

1940-60

1926-60

1940-60

(coefficient of variability)
Iowa

30

21

21

19

26

18

South Dakota

43

25

48

29

43

30

* See Table 1 for explanation of coefficient of variability.
Adapting to an Environment of Variation

Because variability in feed grain and forage production appears to
be an important deterrent to expanded livestock feeding in South Dakota,

the important question is then: what might be done to reduce the effects

of this uncertainty?

Practices which farm operators may employ to

counteract large variations in the volume of crop production can be put

(1) those measures which will tend to reduce the variability and
increase average annual production, and

(2) those measures which might be taken to adapt a feeding operation

to a situation where there are variabilities in feed and roughage production#
1.

V.^RIABlLlTY-REDUCIiviG MEASURES

To the extent that the variability in feed and forage production is

due to variations in yields, average production might be stabilized by:
a.

Irrigation - providing supplemental water in areas and at times

that moisture supplies are inadequate to assure a crop,

b.

Fertilization - applying chemicals may enhance the maturity,
quantity, and quality of the crop production,

c.

Improved varieties and cultural practices - planting the varieties

best suited to produce in the soil, moisture, and growing season
available.

The use of the latest cultural practices including

the control of disease, pests and weeds will improve the quantity
and quality of crops.
2.

ADAPTING TO VARIATIONS

l<Vhile the measures outlined above will help in reducing the varia

bility due to yields, other steps can be taken that will help to reduce
the risks involved in feeding operations that are related to variations
in annual production.

a.

Some of these are:

Storage of feeds - developing a storage program for feed grain,

hay and silage might provide a workable solution to the problem
of variable production.

Polyethylene plastic sheeting has been

used to provide low-cost temporary storage for grains, hay and
silage.

Silage can be stored in trench silos for considerable

periods of time, and outdoor storage of hay results in negligible
losses in the dry South Dakota climate,

b. Greater use of forages and silages - most of South Dakota competes

at a disadvantage in the production of corn.

It has the least

disadvantage in some of tiio other crops such as Milo. The use

of such crops might be expanded. With the use of silage, much
of the crop can be salvaged even during drought or other
conditions (such as wet corn).

c.

Development of by-product sources - Increased acreages of sugar
beets may, for example, provide low-cost substitutes in seme
areas.

d.

Contract with local elevators - agreements could be made with

local elevators to buy for future delivery at a contract price.

The elevator would then be able to hedge its price on the grain
exchange, thus protecting the elevator as to price and the
feeder as to both price and supply.
e.

Use of feed banks - cooperatively, farmers could establish

storage programs designed to assure themselves of adequate

supplies of feed for expanded feeding programs.

f. Keep abreast of developments - taking advantage of the latest
research on feeding rates and rations may reduce the costs of

the operation. The development of meat-type cattle which would
utilize less concentrates offers some possiUlities.

The use

of tenderizers for beef so that leaner slaughter cattle can be
marketed offers possibilities to South Dakota feeders concerned

with wide fluctuations in corn production.
3.

THE COSTS OF REDUCING VARIABILITY

The costs of coping with this variability is a consideration that

prospective feeders must anticipate.

All of these risk-reducing and

stabilizing practices carry a price tag. i/Vhether the farmer adopts

the practices, and the degree to which they are adopted, will depend
on his estimate of the relation between the cost and the return he can
expect from doing so.

The existence of additional costs associated

with reducing variability may help explain why feeding has developed
more rapidly in areas where the variability has been lower.
SUIVJlTiARY

The volume of feed grain and roughage production varies from year
to year and the variation in South Dakota is sizable. This variation

has a bearing on the extent to which cattle feeding is carried out in

South Dakota. It helps to explain why different areas or regions have
unlike rates of expansion.

It is important that this variation be recognized for there are a
number of scund farm management practices which can be used to reduce

instability and uncertainty. Feeders in some areas must make more
provisions to increase stability than others.

Stabilization of feed

grain and roughage availability could be expected to hasten the expan
sion of the Staters cattle feeding industry. Taking advantage of current
research and market developments can help the individual feeder compete

through reducing his costs, and perhaps, also reduce his dependence upon
crops that fluctuate widely in production.
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Mean

Coef. of Variability

Standard Deviation

Mean

Coef. of Variability

Standard Deviation

Mean

Mean (tonsStandard Deviation(tons)
Coef. of Variability

Cofef, of Variability

Standard Deviation

Mean

3,101.7
1,337.9
43.1%

1926-60

24.0%

470.3

1,963.5

39.9%

642.2

1,605.7

15,208.9
11,040.
12.6%

86.3^

9,943.2,

11,520.8

92,186
18,770
20.4^

7,968
3,122
39.2%

(1940-59)

6,472
3,643
56.3%

3,466
28.2%

12,308

10,856
6,835
63%

,

155.2%

82.5

128
111.6%

137.1
153

123

127.6%

157

3,891
1,769
45,5%

6,102
1,725.6
28.3%

All Hay

4,870
1,289
26.5%

Wild Hay 1940-59

4,515
2,454
54.4%

Wild Hay 1926-59

2,953
3,543
86.1%

,

31.4%

707.5

2,253.6

30.5%

1160.2

3808.9

1940-60

261.9
46.3
17.7%;

48.2%

32.9%

505.7

1,535

13.9%

252.9

1,817

27.3%

438.9
562

35.2%

1,605.5
1,348

2,071
1,261
60.9%

875

41.7%

,
87.5%

1,247

1,424.9

15,014
2,159
14.4%

13,737
4,851
35.3%

1,816

1,865
1,474
79%

1,413.8
1»304
92.2%

18,613
5,281
28.4%

38.3%

16,068
6,157

76.5

1,282
1,310
102.2%

128.3%

882

1,132

6,472
2,218
34.3%

2,997
54.6%

5,486

217.4

88.8%

178

200.4

Alfalfa Hay 1940-59

2,613.3
2,217
84.8%

Alfalfa Hay 1926-59

Variability of Roughage Production

5,069
1,605
31.7%

37.5^

29,411

Standard Deviation (bu)

Ccef. of Variability

4,852
2,512
51.8%

78,347

Mean (Av. annual production)bu

State

Feed Grain (Corn Equivalent) 1926-59

Appendix Table A-1 Variability of Feed Production in South Dakota

3,808,900
1,160,200
30.556
6,432,200
1,155,300
18.056

Mean (tons)
Std. Deviation (tons)

Coef. of Variability

All Hav 1940-60

3,101,700
1,337,900
43.156

89,800,000
26,000,000
28.956

71,400,000
34,300,000
48.056

5,589,700
1,437,400
25.756

198,400,000
42,500,000
21,456

100,600,000
25,300,000
25.1^

42.856

84,700,000
36,300,000

South Dakota

Mean (tons)
Std. Deviation (tons)
Coef. of Variability

All Hav 1926-60

Coef. of Variability

Mean (bu.)
Std. Deviation (bu.)

Oats 1940-60

Coef. of Variability

Mean (bu.)
Std. Deviation (bu.)

Oats 1926-60

Coef. of Variability

Std. Deviation bu.

Mean (bu.)

Corn 1940-60

Coef. of Variability

548,900,000
113,700,000
20.756

Mean (Av. annual production) bu.

Std. Deviation (bu.)

Iowa

473,800,000
141,800,000
29.956

Corn 1926-60

Comparison of Historical Variability of Corn, Oats and Hay Production in Iowa and South Dakota

Appendix Table A-2

